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Malaysian graduates do not fulfill the criteria as good potential workers as 
they are not efficient at the workplace and lacking of soft skills. One of the 
reasons why our graduates are not fulfilling the industry needs is due to low 
problem solving skills, which is one of the important aspects of soft skills 
(Bernama, 2010). To address this issue, the Ministry of Higher Education has 
proposed several instructional approaches to be used in class, and one of 
them is problem-based learning (PBL). 
 
This study was designed to examine the application of Problem-based 
Learning as an instructional communication in class, which is believed can 
help students in enhancing their problem solving skills. A quasi-experimental 
study was done in investigating the effectiveness of problem-based learning 
(PBL) as an instructional approach. Two groups of students were selected as 
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the subjects of this research: the PBL group and non-PBL group. Subjects 
were assessed on their problem solving skills at the beginning and at the end 
of the semester. For the PBL group, their perceptions towards PBL 
environment and their intrinsic motivation were measured before and after 
receiving the PBL treatments.  
 
In measuring the problem solving skills and solutions on PBL treatments, two 
inter-raters were employed in assessing them from the aspects of “accuracy” 
and “quality”. The “accuracy” and “quality” were measured using rubric used 
in Malaysian University English Test (MUET) examination. Selected 
questions from Motivated Strategies for Learning Questionnaire by Pintrich 
and DeGroot (1990) and Problem-based Learning Environment by Senocak 
(2009) were used in measuring students’ intrinsic motivation and their 
perception towards PBL environment. Furthermore, in examining PBL 
efficacy, this study used Social Development Theory by Vygotsky and The 
Toulmin Model of Argumentation.   
 
The findings revealed that there were significant differences on students’ 
problem solving skills in PBL group compared to non-PBL group. Students in 
PBL group had better problem solving skills after experiencing four PBL 
treatments. They also perceived PBL in positive ways in enhancing their 
problem solving skills. However, their motivation did not change much, thus 
contributed to insignificant results. Finally, in investigating the relationship 
among motivation, and perceptions towards learning environment, with 
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problem solving skills, results showed that only motivation associated with 
problem solving skills.  
 
In summary, this study demonstrates that students can enhance their 
problem solving skills through problem-based learning as one of instructional 
approaches in class as proposed by Ministry of Higher Education. Using this 
approach, the findings of this study are able to provide fresh ideas for 
teaching and learning in undergraduates’ courses by preparing syllabus 
which integrates the content knowledge and the requirements of industry. 
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Graduan Malaysia didapati tidak memenuhi kriteria yang diperlukan bagi 
menjadi seorang pekerja yang baik kerana mereka kurang cekap di tempat 
kerja dan kurangnya kemahiran insaniah. Salah satu sebab mengapa 
graduan kita tidak memenuhi keperluan industri adalah disebabkan oleh 
lemahnya kemahiran menyelesaikan masalah, di mana ia merupakan salah 
satu aspek penting kemahiran insaniah. Untuk menangani isu ini, 
Kementerian Pengajian Tinggi telah mencadangkan beberapa pendekatan 
pengajaran yang boleh digunakan di dalam kelas, dan salah satu daripada 
pendekatan tersebut ialah pengajaran berasaskan masalah.  
 
Kajian ini telah direka untuk meneliti aplikasi pembelajaran berasaskan 
masalah sebagai pengajaran komunikasi di dalam kelas, yang dipercayai 
dapat membantu pelajar dalam meningkatkan kemahiran menyelesaikan 
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masalah mereka. Satu kajian kuasi-eksperimen telah dilakukan dalam 
menyiasat keberkesanan Pembelajaran Berasaskan Masalah (PBL) sebagai 
satu pendekatan dalam pengajaran. Dua kumpulan pelajar telah dipilih 
sebagai subjek kajian ini; kumpulan PBL dan kumpulan bukan PBL. 
Kemahiran menyelesaikan masalah subjek dinilai pada awal dan akhir 
semester. Bagi kumpulan PBL, persepsi mereka terhadap persekitaran 
pembelajaran PBL dan motivasi intrinsik mereka telah diukur sebelum dan 
selepas menerima tugasan PBL. 
 
Kemahiran menyelesaikan masalah dan tugasan PBL pelajar diukur dari 
aspek “ketepatan” dan “kualiti” oleh penilai-penilai yang dipilih. “Ketepatan” 
dan “kualiti” tersebut diukur menggunakan rubrik yang digunapakai dalam 
peperiksaan MUET (Malaysian University English Test). Beberapa soalan 
telah dipilih daripada “Motivated Strategies for Learning Questionnaire” oleh 
Pintrich and DeGroot (1990) dan “Problem-based Learning Environment” 
oleh Senocak (2009) dalam mengukur motivasi intrinsik dan persepsi pelajar 
terhadap persekitaran pembelajaran PBL. Tambahan pula, dalam menilai 
keberkesanan PBL, kajian ini menggunakan Teori Pembangunan Sosial oleh 
Vygotsky dan Model Penghujahan Toulmin.  
 
Dapatan kajian menunjukkan bahawa terdapat perbezaan yang signifikan 
terhadap kemahiran penyelesaian masalah bagi pelajar dalam kumpulan 
PBL berbanding dengan pelajar dalam kumpulan bukan PBL. Terdapat 
peningkatan dalam kemahiran menyelesaikan masalah bagi pelajar dalam 
kumpulan PBL setelah menjalani empat tugasan PBL. Mereka juga melihat 
ix 
 
PBL sebagai sesuatu yang positif dalam meningkatkan kemahiran 
penyelesaian masalah mereka. Walau bagaimanapun, motivasi mereka tidak 
banyak berubah, sekali gus menyumbang kepada keputusan yang tidak 
signifikan. Akhirnya, dalam melihat hubungan antara motivasi, dan persepsi 
terhadap suasana pembelajaran, dengan kemahiran menyelesaikan 
masalah, dapatan kajian menunjukkan ada perkaitan antara motivasi dengan 
kemahiran menyelesaikan masalah.  
 
Secara ringkasnya, kajian ini membuktikan bahawa pelajar boleh 
meningkatkan kemahiran menyelesaikan masalah mereka melalui 
pembelajaran berasaskan masalah sebagai salah satu pendekatan 
pengajaran di dalam kelas seperti yang dicadangkan oleh Kementerian 
Pengajian Tinggi. Dapatan kajian ini dapat memberi idea-idea baru dalam 
proses pengajaran dan pembelajaran untuk kursus-kursus peringkat 
pengajian tinggi dengan menyediakan sukatan pelajaran yang 
mengintegrasikan pengetahuan dan keperluan industri. 
 
 
 
 
 
 
 
 
 
xvi 
 
TABLE OF CONTENTS 
Page 
ABSTRACT           iv 
ABSTRAK            vii 
ACKNOWLEDGEMENTS          x 
APPROVAL           xii 
DECLARATION                  xiii 
LIST OF TABLES                  xix 
LIST OF FIGURES                  xxi 
LIST OF ABBREVIATIONS               xxii 
CHAPTER 
 
1  INTRODUCTION         
 1.1 Research Background       1 
 1.2 Problem Statement       3 
 1.3 Objectives of the Study      7 
 1.4 Significance of Research      8 
 1.5 Scope and Limitations       9 
 1.6 Operational Definition      12 
 
2  LITERATURE REVIEW        
2.1 Instructional Communication      15 
2.2 Problem-based Learning     19
  2.2.1 Characteristics of PBL    20 
2.2.2 Process of PBL     22 
2.2.3 Implementation of PBL    25 
2.2.4 Issues of PBL      28 
2.2.5 Problem-based Learning and Skills Acquired 31 
2.2.6 Crafting the Problems    32 
  2.3 Research on Problem-based Learning   35 
  2.4 Research on Problem Solving Skills    39 
  2.5 Research on Perception towards Problem-based  
      Learning                  47 
  2.6 Research on Perception towards Problem-based  
      Learning  and Problem Solving Skills    50    
  2.7 Research on Motivation     53 
  2.8 Research on Motivation in Problem-based Learning 56 
  2.9 Research on Motivation and Problem Solving Skills 60 
  2.10 Communication in Small Group in Problem-based  62 
        Learning Environment 
  2.11 Theories Related to Problem-based Learning  66 
   2.11.1 Social Development Theory   67 
   2.11.2 Toulmin Model of Argumentation   69 
  2.12 Conceptual Framework     72 
  2.13 Summary       75 
 
 3 METHODOLOGY 
  3.1 Introduction       79 
  3.2 Research Design      79 
xvii 
 
   3.2.1 Quasi-Experimental     80 
  3.3 The Variables       84 
  3.4 The Research Process and Steps    85 
  3.5 Research Subjects      89 
  3.6 Research Location      92 
  3.7 Inter Rater       94 
  3.8 Control of Threats to Internal and External Validity  95 
   3.8.1 History       96 
   3.8.2 Maturation      96 
   3.8.3 Statistical Regression    96 
   3.8.4 Selection      97 
   3.8.5 Experimental Mortality    97 
   3.8.6 Testing       97 
   3.8.7 Instrumentation     98 
   3.8.8 External Validity     98 
  3.9 Procedure of Data Collection     99 
   3.9.1 Pre-test              100 
   3.9.2 Questionnaire              100 
   3.9.3 PBL Treatments             101 
   3.9.4 Post-test              107
          3.9.5 Field Notes              108
   3.9.6 Reflection Writing             109
           3.9.7 Recorded Activities             107
   3.10 Reliability and Validity of Data           111
             3.11 Operationalization of Variables                     115 
   3.11.1 Independent Variable            115
          3.11.2 Dependent Variable                       121           
   3.12 The Questionnaire Format            123 
   3.13 Pilot Test              124 
   3.14 Ethical Considerations                      126 
   3.15 Data Analysis              126 
 
 4 RESULTS AND DISCUSSION 
  4.1 Demographic Characteristics of the Subjects           130
  4.2 Perceptions of Students before and after Exposure to  
      PBL on their Learning Environment            133 
4.3 Students’ Intrinsic Motivation before and after  
      Exposure to PBL as their Learning Environment          142 
4.4 The Comparison on Problem Solving Skills of the  
      Students in PBL and Non-PBL Settings           147 
4.5 The Comparison on Students’ Problem Solving Skills 
       in PBL Class at the Beginning and at the End of  
       Semester                      152 
  4.6 Relationship between Students’ Perception on PBL  
      Environment, PBL Treatments, and the Learning  
      Motivation with their Problem Solving Skills                     160 
  4.7 Reflection Writing Analysis             166
           4.7.1 Teamwork              167
            4.7.2 Communication Skills            171
            4.7.3 Challenges in Learning            174
xviii 
 
            4.8 Conclusions                         176
  4.9 Contribution of the Study                              179
   
 5 SUMMARY, CONCLUSION AND RECOMMENDATIONS 
  FOR FUTURE RESEARCH 
  5.1 Summary               180
            5.2 Conclusions               185
           5.3 Research Implications              187
             5.3.1 Practical Implication: Prospective of Executing 
                     PBL in Malaysian Classrooms           188                  
   5.3.2 Theoretical Implications                      191
  5.4 Recommendations for Future Research           194
            
REFERENCES                 198 
APPENDICES 
A  Chaotic Tsunami                217 
B  RM5                 221 
C  To be or not to be                223 
D  It’s a bird! No! It’s a plane!              225 
E  Rubric on tasks’ assessment              227 
F  Pre-Test (Picture)                         234 
G  Post-Test (Picture)               236 
H  Questionnaire pre and post measure             238 
I  List of students (Reflection Writing)                      241 
J1  Reflection Writing (Abigail)              242 
J2  Reflection Writing (Goh Fong Lin)             244 
J3  Reflection Writing (Rafiqah)             246 
J4  Reflection Writing (Aslam)              247 
J5  Reflection Writing (Mohd Hafiz)             249 
J6  Reflection Writing (Atiqah)              251 
J7  Reflection Writing (Victoria Kovalan)            253 
J8  Reflection Writing (Wong Wai Shin)                    254 
J9  Reflection Writing (Ng Yee Siong)                      257 
K1  Informed Consent Form: Permission from Head of  
Department                      259 
K2  Informed Consent Form: Permission from Lecturer          260 
K3  Request Form: Inter-rater              261 
L  Factor Analysis on Intrinsic Motivation Questions          262 
M  Scores on Task 1 to Task 4 (Treatment Group)                     263                             
N  Formation of Small Groups in PBL Class Based on CGPA   264  
O  Students’ marks (pre-test/post-test)                        265 
P  Motivated Strategies for Learning Questionnaire           267 
Q  Reliability test                 268 
R  Field notes                269 
BIODATA OF STUDENT                273 
LIST OF PUBLICATIONS                276
            
 
 
xix 
 
LIST OF TABLES 
 
Table          Page 
          
2.1  FILA Table        22
  
2.2  Template for a PBL Process     24
  
2.3   A PBL Educational Process (Barrows and Wee, 2007)  24
  
3.1 Non-equivalent Control Group Design with Pre-test and                             
Post-test (Martin, 1996)      81
  
3.2  PBL Students’ Background Information    91
  
3.3 Calculation on Students’ CGPA to Establish Comparable                                  
 Group         92 
 
3.4  Inter-rater Agreement (Kappa)     95 
 
3.5  Comparison on Scores of the Treatments           102   
      
3.6  Final Scores of the Treatments             103 
 
3.7  Tasks for Effective Communication (PBL Instruction)          105 
          
4.1 Distribution of Subjects in PBL and Non-PBL Classes                                         
by Gender, Age, and Race (N=50)                                         132                                                     
 
4.2 Perception towards Learning Environment (LE) of Problem- 
 based Learning (Pre- and Post-Measure) among Students                               
in PBL Class (N=25)                                                               135                                                                          
 
4.3 Dimensions of Perception towards PBL Learning                             
Environment (Pre- and Post- Measure among Students in                     
PBL Class (N= 25)                                                                  138                                                                            
  
4.4 Students’ Intrinsic Motivation on PBL Exposure (Pre- and                        
Post-Measure) (N=25)                                                            144                                                                       
 
4.5  Scores on Task 1 to Task 4             146    
       
4.6 Students’ Problem Solving Skills between PBL and                              
Non-PBLGroups (N= 50)                                                        148                                                                  
 
4.7 Students’ Problem Solving Skills (Pre- and Post-Measure)                        
on PBL Group (N=25)                                                             153                                                                       
                                                                                                                                                                            
xx 
 
4.8  Means on the Tasks Scores among Students in PBL                                      
Group (N=25)                                                                         155     
                                                                              
4.9   Spearman’s Rho Correlation among Problem Solving                      
Performance, Perception towards PBL Environment and                          
Students’ Intrinsic Motivation in PBL Class (N=25)                161                           
 
 
   
   
  
   
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xxi 
 
LIST OF FIGURES 
 
Figure               Page
    
2.1  Flow Chart on the Process of PBL (Hmelo-Silver, 2004) 23
  
2.2 Small Group Interaction among the Students and                          
Facilitator in a PBL Classroom. (Modified from Mok                                                             
Soon Sang (2002)       66
  
2.3  Model of Vygotsky’s Zone of Proximal Development  68
  
2.4  Conceptual Framework of the Study    73
  
3.1  Procedure of the Quasi-experimental Research Design 83
  
3.2 Flow Chart on the Research Process and Steps on                                                                                                    
PBL Class        88
  
3.3 Arrangement of PBL Classrooms in the Library, Universiti                                  
Tun Hussein Onn, Malaysia      93
  
4.1 Learning Curve of Accuracy and Quality Score from                                       
Task 1 to Task 4               157          
 
 
 
  
xxii 
 
LIST OF ABBREVIATIONS 
 
PBL   Problem-based Learning 
UTHM   Universiti Tun Hussein Onn Malaysia 
UPM   Universiti Putra Malaysia 
MMU   Multimedia University 
FMM   Federation of Malaysian Manufacturers 
UNESCO United Nations Educational, Scientific and Cultural       
Organization 
FILA   Facts, Ideas, Learning Issues, Action Plans 
ZPD   Zone of Proximal Development 
ZCD   Zone of Current Development 
ICA   International Communication Association  
NCA   National Communication Association 
RP   Republic Polytechnic 
RJ   Reflection Journal 
MAP   Multimedia Authoring Process 
IDEAL   Identify, Define, Explore, Act, Look. 
ILP   Inventory of Learning Preference 
SPQ   Study Process Questionnaire 
GPA   Grade Point Average 
CGPA   Cumulative Grade Point Average 
MUET   Malaysian University English Test 
LCD   Liquid Crystal Display 
MSLQ   Motivated Strategies for Learning Questionnaire 
JJB   Jumlah Jam Belajar (Total Learning Hour) 
 
 
 
 
xxiii 
 
SPSS   Statistical Package for Social Science 
M   Mean 
SD   Standard Deviation 
 
 
 
 
 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
1 
 
CHAPTER I 
 
INTRODUCTION 
 
 
1.1 Research Background 
 
 
Education for human capital development at the higher education learning in 
Malaysia is at a critical stage (The World Bank, 2007). According to Malaysian 
Employers Federation (2011), Malaysian graduates do not fulfill the criteria as 
good potential workers. As fulfilling the needs of industry is one of the goals of 
the human capital development (Rancangan Malaysia Kesepuluh 2011-2015) 
this raises the question about the efficient role played by higher education 
learning in developing human capital for the industry. One the weakness of our 
graduates which has been debated extensively is that they are not efficient at 
the workplace. Another weakness is that they lack of soft skills which are the 
skills required by the industry (Ministry of Higher Education, 2006; Rahmah et 
al., 2011). Hence, the Government has recognized the needs to strengthen the 
teaching and learning system by incorporating soft skills in the current higher 
education curriculum.  
 
There are seven skills listed by the Ministry of Higher Education (2006) as soft 
skills including creative thinking and problem solving skills. The study by the 
Federation of Malaysian Manufacturers (FMM) reveals that there are five 
reasons for the unemployment of our graduates and one of them is low problem 
solving skills, which is one of the important aspects of soft skills (Bernama, 
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2010). Therefore, in order to minimize the lack of soft skills of our graduates, 
instructions should be organized in accordance with the desired exit outcomes 
(Mohd Ghazali et al., 2008). A shift of paradigm is essential in making the 
students acquire these valuable skills, which cannot be gained from books. 
 
To address this issue, the emerging trend is the emphasis on student-centered 
learning. Currently, there is a movement to shift the paradigm in line with the 
concern of the industry locally and globally (Ministry of Higher Education, 2006). 
Hill (2007) mentions that there are benefits in the use of student-centered 
approach where students play an active role in the class. They do not depend 
on their lecturer all the time, waiting for instructions, approvals, advices, 
corrections or praises. They communicate, values other’s contributions, 
cooperate, learn and help each other. They ask the lecturer when they face 
difficulty after trying to solve the problem (Jones, 2007). The students are 
exposed to various activities that help them to build up certain skills. The 
Ministry of Higher Education (2006) has proposed several instructional methods 
such as e- learning and cooperative learning. One of promising instructional 
methods in the student-centered approach is problem-based learning (PBL) and 
it is becoming an emerging pedagogical paradigm in Malaysia (Al-Naggar & 
Bobryshev, 2012). PBL, as a form of instructional communication, is an 
instructional method in which students learn through facilitated problem solving 
(Hmelo-Silver, 2004).  
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Studies have shown that PBL has great impact to higher education students in 
various disciplines (Chapman, 2002; Kim and Kwon, 2003; Goodnough, 2008; 
Woei, 2008). Students play active roles in the class, thus enhancing their skills 
such as problem solving skills, leadership and decision making skills (Hmelo-
Silver, 2004). These are the important skills that graduates should possess in 
making them marketable (Rohaizat and Ebi Sharin, 2009). Therefore, PBL is 
seen as providing rooms and opportunities in developing the soft skills as 
envisioned by the Ministry of Higher Education. 
 
PBL is a pedagogical method and it is a part of instructional communication.  
Instructional Communication is emphasizing on the teaching process that 
influences the learning process of the students (Frymier, 2005). Research in 
instructional communication is not new. A lot of issues have been studied. 
Among the issues that have been studied are communication apprehension 
(McCroskey et al., 2004) and the issue on communication that influences the 
students’ learning, motivation, and behaviours (Worley et al., 2007).  
 
1.2 Problem Statement 
 
In Malaysia, 32000 graduates are unable to get jobs in any sectors as they lack 
characteristics such as creativity, critical thinking and problem solving skills 
(Utusan Malaysia, 2010). Similarly, Federation of Malaysian Manufacturers 
(FMM) also found that low problem solving skills are among the major reasons 
the graduates are unemployed (Bernama, 2010). Therefore, there is a strong 
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significant indication that the industries want local graduates with strong soft 
skills especially problem solving skills to manage problems faced during work.  
The problem among graduates lacking problem solving skills is not only in 
Malaysia, but it is a global problem. Dahlgren et al., (1998) mention that the 
graduates are able to acquire the knowledge but cannot use it to solve complex 
daily life problem. This is supported by Koray et al., (2008) who claimed that not 
many students graduate as good problem solvers and able to solve routine 
problems. Koray et al., (2008) also claim that graduates cannot adapt their prior 
knowledge for the solution of new problems. Dochy et al., (2005) also state that 
graduates are not able to solve problems of daily working life although they 
acquired extensive academic knowledge. These are some of the general 
observations on the graduates who do not fulfill the needs of the industries. 
Graduates should have skills that can fulfill the needs of industries in line with 
the rapid growth of technology. Not only the industries, the societies also need 
graduates who do not only possess knowledge but also employ skills that can 
solve, analyze, synthesize, present and evaluate contemporary problems 
(Senocak, 2009).  
 
In encouraging students to develop problem solving skills, students need to 
engage themselves with real world design problem, case studies, internship, co-
op education and mentoring (Tong, 2003). Malaysian Ministry of Higher 
Education (2006) has recognized these needs and several approaches of 
teaching and learning (among them are problem-based learning, cooperative 
learning, and e-learning) have been proposed for the purpose of enhancing 
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students’ soft skills. Unlike other approaches, PBL is an emerging pedagogical 
paradigm in Malaysia (Al-Naggar & Bobryshev, 2012) as many studies have 
indicated positive effects of PBL on problem solving skills (Hmelo-Silver, 2004; 
Koray et al., 2008; and Neo and Neo, 2005). In a local context, Khairiyah et al., 
(2005) find that students prefer to use PBL as a learning approach and findings 
also showed that students exposed to PBL performed better than students not 
exposed to PBL. Nur Izzati et al., (2010) study on students’ problem solving 
skills in PBL class and their findings support the efficacy of PBL in developing 
students’ problem solving skills. 
 
Although researchers mentioned above have found PBL as the most helpful 
method in problem solving, critical thinking, and ethical decision making (Ward 
and Lee, 2002), a comprehensive review of past studies on PBL application 
shows mixed results.  Berkson (1993) shows contradictory findings on the 
implementation of PBL.  In addition, Wijnia, Loyens and Derous (2010) find that 
students’ motivation do not change after attending PBL class. Yadav (2011) also 
highlights that students prefer the traditional method, which is lecture-based 
method compared to PBL. Given these mixed results, the efficacy of PBL as a 
student-centered instructional strategy is unclear. Furthermore, there is still lack 
of empirical studies on the efficacy of PBL in local context.  
 
Many PBL studies were done in the disciplines such as medicine (Albanese and 
Mitchell,1993; Hmelo-Silver, 2004), engineering (Khairiyah et.al., 2005), 
management (Bigelow, 2004), and mathematics (Rohani et. al., 2010). However, 
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not many studies were conducted in the field of communication. Nussbaum and 
Friedrich, (2005) report that in the field of Instructional Communication, studies 
conducted on pedagogical methods/ technology use contribute only 10% unlike 
other areas of Instructional Communication such as student communication 
(42%) and teacher communication (31%). PBL is one of the pedagogical 
methods. Therefore, this study is significant because it increases the number of 
studies conducted in this area.  
 
Furthermore, studies that examine pedagogical method are limited compared to 
other parts of Instructional Communication research (Nussbaum and Friedrich, 
2005). Accordingly, not much is known about the efficacy of PBL as a student-
centered instructional strategy even though PBL has been implemented in 
higher learning institutions over than 30 years (Huang, 2005).  
 
In addition, many studies on PBL were conducted using survey method (Lam et 
al., 2008; Wieth and Burns, 2000; Subadrah and Mohammed, 2011; Kivela and 
Kivela, 2005; Wun et al., 1999). However, not much attention is paid on the 
experimental method as limited number of studies used this design (Selcuk and 
Caliskan, 2010; Rohani and Sahar, 2012; Koray et al, 2008). Therefore, a study 
using a quasi-experimental design would provide empirical evidence on PBL 
efficacy in a more controlled setting compared to survey design. 
 
Therefore, the present study was undertaken in order to determine whether 
PBL, as an instructional approach, could help students in enhancing their 
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problem solving skills. The following research questions were addressed in the 
present study: 
 
1. What are the perceptions of students on PBL environment? 
2. Is there any change on students’ intrinsic motivation after they attend PBL 
treatments? 
3. Is there any difference on students’ problem solving skills between 
students attending PBL and non-PBL classes? 
4. Is there a significant increase in the students’ problem solving skills in 
PBL class at the beginning and at the end of semester? 
5. Is there any relationship between students’ perception of PBL 
environment and motivation towards their problem solving skills? 
 
1.3 Objectives of the Study 
 
The general objectives of the study are to examine students’ perception and 
motivation on PBL environment, and to examine the efficiency of PBL in 
enhancing problem solving skills among engineering students of Universiti Tun 
Hussein Onn Malaysia.  
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Moreover, the specific objectives of the present study are as follows: 
 
1) To determine the perceptions of students before and after exposure to 
PBL as their learning environment. 
2) To determine the students’ intrinsic motivation before and after the 
exposure of PBL as their learning environment. 
3) To compare problem solving skills between the students in PBL and non-
PBL settings. 
4) To determine the students’ problem solving skills in PBL class at the 
beginning and at the end of semester. 
5) To determine the relationship between students’ perception on PBL 
environment, PBL treatments, and the learning motivation with their 
problem solving skills. 
 
1.4 Significance of Research   
 
This research can serve as a model of student-centered approach in helping 
students to enhance their problem solving skills. Ministry of Higher Education 
(2006) has proposed several student-centered approaches to be implemented in 
class and this study would support the use of PBL as an instructional tool for the 
development of students’ skills, such as problem solving skills (Berkson, 1993; 
Davies, 2000).  
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In realizing the mission and vision of the university, practitioners and instructors 
need to find ways in helping the university to produce marketable graduates. 
Therefore, the findings of this study are intended to provide them with fresh 
ideas for teaching and learning in undergraduate courses by preparing syllabus 
that integrates the content knowledge and the requirements of the industry 
(UNESCO, 2010). 
 
This study may also help instructors and researchers in higher education to 
better utilize PBL as an instructional method. Not much PBL research in the field 
of instructional communication is conducted in local context (Mohamad, Zuria 
and Thantawi, 2002: Rosnani, 2003; Romaizom, 2002). Therefore, this research 
may provide additional guidelines for the instructors as well as the researchers 
in implementing this student-centered approach in class.  
 
Other than that, this study may also contribute to existing literature on 
Instructional Communication, and potentially impact on the practice of student-
centered learning.  This is because existing studies on the aspect of 
pedagogical in the field of instructional communication are limited (Nussbaum 
and Friedrich, 2005).  
 
1.5 Scope and Limitations  
 
The efficacy of PBL depends on many factors (Schmidt & Moust, 2000). One of 
the factors is students’ perception towards the PBL environment (Visser, 2000). 
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Students may have different perceptions towards PBL instruction. Therefore, the 
issue of perception is important in examining the efficacy of any instructional 
strategy including PBL. 
 
 In addition to determining students’ perceptions toward the implementation of 
PBL in class, it is also essential to know students’ motivation in experiencing the 
PBL approach of learning. Generally it is agreed that motivation is essential in 
the process of learning and achievement (Wijnia et al., 2010). Students who are 
intrinsically motivated are more likely to achieve meaningful understanding on 
the subject matter (Araz and Sungur, 2007). Therefore, “perception towards PBL 
environment” and “intrinsic motivation” were included as independent variables 
in this study along with “PBL treatments”. 
There are several ways in assessing problem solving skills in PBL environment. 
Hmelo-Silver (2004) assesses the problem solving skills among her students 
based on their ability to solve the problem accurately, explain coherently, 
reasoned strategically, and use the science concepts correctly. Schmidt et al., 
(1996), and Hmelo-Silver (1998) in their study include accuracy as an outcome 
variable. They find that students attending PBL classes are able to solve 
problems more accurately compared to students in non-PBL classes. 
Accordingly, in this present study, accuracy was one factor examined. 
 
In addition to accuracy, quality is another aspect that one of the researcher of 
the present study intended to examine. This is an aspect of problem solving 
skills as done by Lee and Kim (2005)[cited in Belland et al., (2009)] who assess 
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students’ project rating among their PBL students on, among other parameters, 
the qualities of the outcomes.  Thus, in this present study, the aspects of 
accuracy and quality of the solution provided by the students were chosen as 
the parameters in measuring the problem solving skills. FILA table is used as 
one of the ways in implementing PBL approach in class where it provides a 
systematic way in structuring the problem solving process. Therefore, with the 
FILA table, students are able to provide quality thus better solutions for the given 
problems.  
 
In examining PBL efficacy, this present study used Social Development Theory 
by Vygotsky and The Toulmin Model of Argumentation. Social Development 
Theory explains that social interactions enable students to learn from one 
another, thus leading to the development of cognitive and intellectual skills, 
knowledge, and understanding (Mohd Nasir, et al., 2010). This is what Vygotsky 
calls as the Zone of Proximal Development (ZPD). Vygotsky describes it as “the 
distance between the actual development level as determined by independent 
problem solving and the level of potential development as determined through 
problem solving under adult guidance or in collaboration with more capable 
peers” (Vygotsky, 1978 in Mohd Nasir et al., 2010). It is believed that a student 
can work on a task that could not be achieved alone under the guidance of 
adults or with peer collaboration. The Zone of Proximal Development connects 
that gap between what is known and what can be known, and Vygotsky stated 
that learning occurs in this zone. 
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This study was limited to students of Faculty of Technology Management and 
Business, Universiti Tun Hussein Onn Malaysia who agreed to participate in the 
research. This study was also limited to the number of subjects tested and the 
length of time was 14 weeks i.e., one semester. The validity of the study was 
limited to the reliability of the instruments used. It was also limited by the design-
based research approach chosen (Collins et al., 2004). This study was quasi-
experimental because the selection of subjects for the control and experimental 
groups was non-randomized (Campbell & Stanley, 1963). Furthermore, this 
study was limited to the measurement of problem solving skills, which 
represented only two dimensions, namely accuracy and quality. 
 
1.6 Operational Definition  
 
A number of terms are used throughout this thesis. They are used as defined 
below: 
 
Problem based-learning (PBL) 
Problem based learning is “a method of instruction that uses problems as a 
context for students to acquire problem-solving skills and basic knowledge” 
(Bigelow, 2004). In this study, the students were given four problems or triggers 
as treatments, based on the syllabus of “Effective Communication (UMB 1052)”.  
The four problems are “Chaotic Tsunami”, “RM5”, “To be or not to be”, and “It’s 
a bird! No! It’s a plane!”. 
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Non-PBL 
Non-PBL is a traditional approach of learning, which is teacher centered, where 
students are given lecture based on the UMB 1052 syllabus. Lecturer gives or 
teaches the students what to do in completing the course. 
 
Intrinsic Motivation Orientation 
Intrinsic motivation orientation in this study refers to the degree to which the 
students’ are concerned about course achievement and perceive themselves as 
participating in a task for reasons such as challenge, curiosity, and mastery 
(Pintrich et al., 1991). In this present study, the students were given problems 
that met the criteria of PBL problems as highlighted by scholars such as 
Barrows & Wee (2007) and Wee et al. (2001). The complexity of the problems 
would challenge students and motivate them towards the construction of 
knowledge.  
 
Perception towards Problem-based Learning Environment 
Perception towards problem-based learning environment is operationally defined 
as the participants’ view or perception on three dimensions of PBL: teacher 
support, student commitment towards learning, and perceived collaborative 
works.  
 
Problem Solving Skills 
The assessment on problem solving skills can be done through authentic 
assessment tasks or problem (Gijbels & Dolcy, 2005). In the present study, the 
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researcher measured problem solving skills by two aspects: accuracy and 
quality of solution. 
 
Accuracy 
Accuracy in this study is defined as how close the students’ answers are to the 
answer scheme prepared by the lecturer. Accuracy in this study focuses on the 
format and terms used in the process of solving the tasks in group.  
 
Quality 
Quality in this study refers to the students’ answers that provide more than 
required, showing own initiative to present better answers and having effort to 
give the best. These include students’ ability to give additional information with 
reference and include examples in explanation to ensure clarity and easy 
understanding of answers provided. Quality is defined as how well the students 
use the target language in speaking and writing. 
 
Enhancing 
Enhancing in this study is defined as to make students’ problem solving skills 
greater than their current ability. Students’ problem solving skills are better after 
they experience problem-based learning approach in class. The treatments work 
as the platform for the students to practice solving problem. With practices 
students are able to improve their problem solving skills. 
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CHAPTER II 
REVIEW OF LITERATURE 
 
This chapter discusses the relevant literatures and is presented in nine sections 
- the first section discusses the Instructional Communication, followed by 
problem-based learning. The next sections deal with research on problem-based 
learning, research on problem solving skills, research on perception towards 
problem-based learning, and research on perception towards problem-based 
learning and problem solving skills. Next, literatures on motivation as well as 
research on motivation in problem-based learning, and, motivation and problem 
solving skills are discussed. The following section is about communication in 
small groups in PBL environment, and finally, theories related to PBL, 
conceptual framework and summary are presented.  
 
2.1 Instructional Communication 
 
Instructional communication started when speech courses were offered by 
Indiana University in 1892 as reported by Smith in the year of 1954.  
International Communication Association’s Division 7 was established in 1972 
and it is now known as Instructional Communication Division. Several efforts 
had been made to summarize the status of instructional communication 
research, for instance, the publication of five volumes of ICA’s Communication 
Yearbook.  Nussbaum and Friedrich (2005) highlighted that there were 186 
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empirical studies from selected journals, namely, ICA, NCA, and regional 
communication journals which dated from 1974 to 1981.  
 
Instructional Communication emphasizes on the teaching process that 
influences the learning process of the students (Frymier, 2005). Many 
researches on Instructional Communication were conducted in college 
classrooms as well as studies which focused on the effect of mass media on 
children. Studies were conducted within the three dominant of philosophical 
traditions of social science research (Nussbaum and Friedrich, 2005), where 
many were under positivism, lesser number under interpretive and little work on 
critical theory perspective. 
 
Based on history, there are debates in understanding what Instructional 
Communication and Communication Education are all about. Since 1938, 
speech professors have been training teachers to be public speakers (Sprague, 
1993), as they teach communication courses or perhaps communicative 
development of children. Later it is known as Instructional Communication. 
Somehow, in 1970’s, the “Speech Teacher” became “Communication 
Education” and has been identified as a journal thus invitations were given to the 
speech teachers to send manuscripts on teaching method.  
 
At the early establishment of Instructional Communication, studies were more on 
individual differences in students, such as measuring the levels of 
communication apprehension (McCroskey et al., 2004). Instructional 
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communication is an area that has been explored by scholars for the past 30 
years where its focuses are on issues on communication that influences the 
students’ learning, motivation, and behaviours (Worley et al., 2007). There is no 
specific theory in conducting research on instructional communication but it is 
based on two general approaches that have been used by researchers as 
guidance of their research namely relational and rhetorical approaches.  
 
Nussbaum and Friedrich (2005) use Shulman’s model of “knowledge growth in 
teaching” in seeing Communication Education and Instructional Communication 
as a domain of research. In the study, the Instructional Communication 
Researches were conducted in college classrooms, within the context of the 
three dominant philosophical traditions for social science research. 
 
Instructional Communication could be different in different settings.  Many 
studies were done by researchers and most of the studies were in American 
context or in the context of other foreign countries. Most of these works can be 
accessed in journals. An example of such studies is as reported by McCroskey 
et al. (2004) who describe an instructional setting in the context of United States.  
 
There are six components of general model of instructional communication. In 
Nussbaum and Friedrich (2005), the researchers studies four of the six 
components; which are teachers, students’ perceptions of teacher’s verbal and 
nonverbal communication behaviour, students’ perceptions of teacher’s source 
18 
 
credibility and task attractiveness, and instructional outcomes. The other two 
components are students and instructional environment. 
 
Teacher’s verbal and nonverbal communication brings message to students as 
the teacher is being observed by the students. Experience, communication 
competence, content knowledge is among the requirements that a teacher 
should possess. These elements influence the teacher’s choice of verbal and 
nonverbal communication behaviour in instruction. In the class, students may 
differ in the aspects of intelligence, personality, prior learning and temperament. 
Other than that, they are different in terms of gender, ethnicity, culture, religion, 
socio-economic status, etc. These aspects contribute to how they perceive the 
teacher and teacher’s communication behavior (Nussbaum and Friedrich, 2005).  
 
Having said that instructional communication has many parts and the most 
popular is the research on student’s communication and teacher’s 
communication, both contribute 42% and 31% respectively (Nussbaum and 
Friedrich, 2005). However, only 7 studies were focused on the aspect of 
pedagogical method. Therefore, in the present study, problem-based learning 
was considered as one aspect of Instructional Communication, which was a 
pedagogical method. 
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2.2 Problem-based Learning (PBL) 
 
The original method of problem- based learning (PBL) was developed in 1950’s 
and 1960’s in Canada due to dissatisfaction with common practices in medical 
education (Barrows, 1996). Students were unable to relate first-year course 
material to their future career as medical doctors. They were looking forward to 
facing with real patients and solving their problem, in which they could only 
experience it during internship (Loyen et al. 2008). Initially, it was developed for 
medical training at McMaster University. Later, other disciplines adopted the 
PBL approach in the learning process (Gijbels et al., 2005). Generally, PBL is 
known as a student-centered approach of learning, having authentic and ill-
structured problems as the starting point of learning process (Barrows, 1996). 
 
PBL is one of many instructional approaches that create the process of learning 
in a meaningful task (Hmelo-Silver, 2004). Gijbels et al. (2005) mention that 
although some aspects of PBL are considered new, the basic idea of PBL can 
be found in the work of Dewey, Piaget and Burner, where students are given the 
opportunity to create and accomplish their own learning goal. PBL has been 
applied in other disciplines such as in the fields of architecture (Fadzidah 
Abdullah & Maheran Yaman, 2008), business administration (Arfah Salleh et al., 
2005), law (Mobarak Ali et al., 2009) and engineering (Khairiyah et al., 2005). 
Although there are various ways in implementing it, the goals and characteristics 
of PBL implementation are similar.  
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2.2.1 Characteristics of PBL 
 
PBL stresses on student-centered approach in the process of learning (Hmelo-
Silver, 1998). Students work in small group and they learn collaboratively, 
communicatively, and cooperatively. They have high level of interaction among 
peers and facilitator (Tan, 2003). Students do take their own responsibility in 
their learning with the guidance of facilitators/ tutors. They need to identify what 
they need to know better and manage the triggers on which they are working 
using available sources such as books, journals, faculty and online information 
resources. In addition, the learning process occurs in small group students 
where the groups are formed of five to eight students (Gijbels et al., 2005). PBL 
is well suited in helping students to become active learners as real-world 
problems are used in the learning process and students are responsible for their 
learning (Hmelo-Silver, 2004).  
 
Since the students become active learners, the role of teachers is no longer 
lecturing but they are regarded as facilitators or guides. Teachers guide the 
students by asking question related to the topic discussed and students 
construct knowledge in the process of solving the problem (Khairiyah et al., 
2005; Hmelo-Silver, 2004; Gijbels et al., 2005). 
 
Other than having teachers as facilitators, another important aspect of PBL is 
the problems or triggers themselves. Problems form the organizing focus and 
stimulus for learning. As in medical courses, a patient problem or community 
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health problem represents the challenge that students need to face, thus it 
provides the relevance and motivation for learning (Gijbels et al., 2005). The 
problem presented is usually a real-world problem and it appears unstructured. 
If the problem presented is a simulated problem, therefore, it should be as 
authentic as possible (Tan, 2003). Problems also give students focus for 
integrating information from various disciplines (Neo and Neo, 2005). A key 
feature in many PBL curricula is the use of cross-disciplinary knowledge and it 
encourages the solution of the problem by using knowledge from various 
subjects and topics. The problem posed to the students challenges their current 
knowledge, attitudes, and competencies, thus leading to the new learning areas 
(Tan, 2003). Problems are a vehicle for the development of clinical problem 
solving skills.  As the format of the problem presented reflects the real-world 
problem, students may ask questions to patient; carry out physical 
examinations, conduct tests in labs, thus these activities would help the students 
to work out with the problem (Gijbels et al., 2005). 
 
 The mode of learning is self-directed learning, and students have major 
responsibility in acquiring the information and knowledge (Tan, 2003; Selcuk 
and Caliskan, 2010; Hmelo-Silver, 1998). New information is acquired through 
self-directed learning. Based on the characteristics described above, the 
students are expected to learn by gathering information from various sources 
and disciplines. During this self-directed learning, the students work together, 
having discussions, doing comparing and reviewing and debating on what they 
22 
 
have learned or gathered. Problem solving and inquiry skills are as important as 
content knowledge acquisition in finding solutions of the problem (Tan, 2003).  
 
2.2.2 Process of PBL 
 
Problem based-learning (PBL) is “a method of instruction that uses problems as 
a context for students to acquire problem-solving skills and basic knowledge” 
(Bigelow, 2004). In PBL setting, students are given a problem (trigger) on the 
related issue. This is the starting point of learning (Tan, 2003). Students start 
preparing what is called as “FILA table” (Hmelo-Silver, 2004). Table 2.1 explains 
the “FILA table”. 
 
Table 2.1: “FILA Table” 
 
FILA table is one of the systematic processes of PBL. Barrows and Wee (2007) 
introduce another way of getting the PBL process. In the FILA table, students 
identify the concept known as “learning issues”. With the “learning issues”, they 
start to seek information to develop their FILA table. They can get information 
F (Facts) I (Ideas) L (Learning 
Issues) 
A (Action Plan) 
 Based on the 
trigger / task 
given to the 
students, they 
fill up this 
column with 
the information 
they gather. 
 Students come 
out with their 
hypotheses on 
the solution of 
the trigger/task 
 Students 
record their 
questions for 
further study 
(which they 
need to find 
out more) 
 Plans for  
resolving the 
trigger 
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from websites, books, articles and other resources. Finally, students end the 
process of PBL by including the synthesis, integration of learning, evaluation 
and review of the students’ experience and learning process (Tan, 2003). Figure 
2.1 shows the flow chart on the process of PBL as what Hmelo-Silver (2004) 
highlighted. 
  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Flow chart on the Process of PBL (Hmelo-Silver, 2004). 
 
Barrows and Wee (2007) also present a four-column table, which is similar to 
the FILA table. The differences on the tables introduced by Barrows and Wee 
(2007) and Hmelo-Silver (2004) are in the first two left hand side columns. 
 
Students are provided with a trigger (Barrows, 2000) 
Students reflect their findings 
Students gather to share their findings 
Students delegate tasks based on learning issues and 
work independently on the selected learning issues 
Students question facilitator/teacher to get more 
information about the trigger given (Torp and Sage, 
2002) 
Students identify concepts or learning issues through 
FILA table 
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Table 2.2: Template for a PBL Process 
 
In addition, Barrows and Wee (2007) come out with a detailed process of 
implementing PBL. They produce eleven stages in completing of the process. 
The detailed of the process are presented in Table 2.3. 
 
Table 2.3: A PBL Educational Process (Barrows and Wee, 2007) 
 
Stage 1 Orientation (to be conducted once at the beginning of a new unit) 
Stage 2 Encountering the problem 
Stage 3 Making a commitment 
Stage 4 Tackling the learning issues 
Stage 5 Conducting self-directed learning 
Stage 6 Returning from self-directed learning 
Stage 7 Reiterating and reassessing the problem 
Stage 8 Summarizing and knowledge abstraction 
Hypotheses Information Learning Issues Action Plan 
 
Generate 
hypotheses about 
possible causes of 
the problem and 
possible 
resolutions 
Identify key 
information about 
the problem 
gathered from the 
presenting picture 
of the problem 
and information 
obtained through 
hypothesis-guided 
inquiry 
 
List down what 
needs to be 
learned in order to 
understand and 
resolve the 
problem 
List the things that 
need to be done 
by the group as 
they work with the 
problem 
198 
 
REFERENCES 
Achuonye Keziah, A. (2010). A comparative study of problem-based and 
lecture-based learning in secondary school students’ motivation to learn 
science. International Journal of Science and Technology Education 
Research, 1(6):126 – 131. 
 
Ahlfedlt, S. & Overland, K. (2002). Service and problem based learning: Challenges for 
the engaged communication scholar. North Dakota Journal of Speech & 
Theatre, 15:73-78. 
 
Albanese, M. A. & Mitchell, S. (1993). Problem-based learning: A review of 
literature on its outcomes and implementation issues. Academic 
Medicine, 68: 52-81. http://dx.doi.org/10.1097/00001888-199301000-
00012. 
 
Anis Maesin, Mahani Mansor, Latisha Asmaak Shafie, & Surina Nayan (2009). A 
study of collaborative learning among Malaysian undergraduates. Asian 
Social Science, 5 (7): 70-76. 
 
Araz, G. & Sungur, S. (2007). The interplay between cognitive and motivational 
variables in a problem-based learning environment. Learning and 
Individual Differences, 17: 291-297. 
http://dx.doi.org/10.1016/j.lindif.2007.04.003. 
 
Arfah Salleh., Syed K. Alsagof, Soh, H. L., & Ng, C.K. (2005) Introducing 
problem-based learning in a graduate business educational setting: 
Students' perceptions and implementation issues. Malaysian Journal of 
University Education, 1 (1): 67-77. 
 
Babbie, E. (2007). The practice of social research (7th ed.). Belmont, CA: 
Thomson Wadsworth. 
 
Baldwin, J.R., Perry, S.D., & Moffitt, M.A. (2003). Communication theories for 
everyday life. Boston: Allyn & Bacon. 
 
Barrows, H.S. & Wee, K.N.L. (2007). Principles and practice of a PBL. 
Singapore: Pearson Prentice Hall. 
Barrows, H. S. (1986). A taxonomy of problem-based learning methods. Medical 
Education, 20: 481-486. http://dx.doi.org/10.1111/j.1365-
2923.1986.tb01386.x. 
Barton, B.H. (2006). Is there a correlation between scholarly productivity, 
scholarly influence and teaching effectiveness in American law schools? 
An empirical study. Retrieved from http://www.law.bepress.com. 
199 
 
Bashiran Mubarak Ali, & Sharifah Zubaidah  Abdul Kader.(2005). PBL: Impact 
on communication skills for laws students. Paper presented at 
International Conference of PBL, Lahti, Finland.  
Beachey, W.D. (2007). A comparison of problem-based learning and traditional 
curricula in Baccalaureate respiratory therapy education. Respiratory 
Care, 52(11):1497-1506. 
Beins, B.C. (2009). Research methods. A tool for life( 2nd ed.). Boston: Pearson. 
Belland, B.R., French, B.F., & Ertmer, P.A. (2009). Validity and problem-based 
learning research: A review of instruments used to assess intended 
learning outcomes. The Interdisciplinary Journal of Problem-based 
Learning, 3(1):59-89. 
 
Berkson, L. (1993). Problem-based learning: Have the expectations been met? 
Academic Medicine, 68(10): 79–88. http://dx.doi.org/10.1097/00001888-
199310000-00053. 
 
Bernama, (2010). 5 reasons why Malaysian graduates are unemployed. 
Retrieved from http://tlc-kdu.blogspot.com/2010/02/5-reasons-why-
malaysian-graduates-are.html 
 
Bigelow, J.D. (2004). Using problem-based learning to develop skills in solving 
unstructured problems. Journal of Management Education, 28(5):591-
609. http://dx.doi.org/10.1177/1052562903257310. 
 
Borchers, T.A. (2005). Persuasion in the media age (2nd ed.). New York: 
McGraw-Hill. 
 
Bossche, P.V., Gijselaers, W.H., Segers, M., & Kirschner, P.A. (2006). Social 
and cognitive factors driving teamwork in collaborative learning 
environments: Team learning beliefs and behaviors. Small Group 
Research, 37: 490. http://dx.doi.org/10.1177/1046496406292938. 
 
Bransford, J., & Stein, B. S. (1984). The IDEAL problem solver. New York: W. H. 
Freeman. 
 
Buchanan, A. (2008). Integrating critical thinking skills into the classroom. 
Retrieved from http://www.accessexcellence.org/LC/TL/buchanan/ 
 
Burns, R.B. (2000). Introduction to research methods (4th ed.). London: 
Sage. 
 
Cameron, J., Pierce, W.D.,Banko, K.M. & Gear, A. (2005). Achievement- 
based rewards and intrinsic motivation: A test of cognitive 
200 
 
mediators. Journal of Educational Psychology, 97(4): 641–655. 
doi:10.1037/0022-0663.97.4.641  
 
Campbell, D.T. & Stanley, J.C. (1963). Experimental and quasi-experimental 
designs for research. Chicago: Rand McNally & Company. 
 
Campbell. M.J. (2006). Statistics at Square Two (2nd ed.). Oxford: Blackwell 
BMJ Books. 
http://dx.doi.org/10.1002/9780470755839. 
Carrithers, D.,Ling, T. & Bean, J.C. (2008). Messy problems and lay audiences: 
 Teaching critical thinking within the finance curriculum. Business 
 Communication Quarterly, 71(2):152-170. 
http://dx.doi.org/10.1177/1080569908318202. 
 
Chan, Z. (2011). Graduates lack soft skills. Retrieved from 
http://thestar.com.my/news/story.asp?file=/2011/5/15/sarawak/8687584&
sec=sarawak 
 
Chapman, D.W. (2002). Words that make a difference: Problem-based 
learning in communication arts courses. The Journal of General 
Education, 51(4): 257-271. 
http://dx.doi.org/10.1353/jge.2003.0009. 
 
Cheaney, J. & Ingebritsen, T.S. (2005). Problem-based learning in an 
online course. The international review of research in open and 
distance learning. Retrieved from 
http://www.irrodl.org/index.php/irrodl/article/view/267/433  
 
Chen, C.W., Feng, R.F., & Chiou, A.F. (2009). Vygotsky’s perspective 
applied to problem-based learning in nursing education. Fu-Jen 
Journal of Medicine, 7(3):141-147. 
 
Chesla, E. (1999). Critical thinking and logic skills for college students. 
New Jersey: Prentice Hall. 
 
Chilberg, J.C. (1989). A review of group process designs for facilitating 
communication in problem-solving groups. Management 
Communication Quarterly, 3 (51), 51-71. 
http://dx.doi.org/10.1177/0893318989003001004. 
 
Choudhury, A. (2009). Independent one-sample T-test. Retrieved from 
http://explorable.com/independent-one-sample-t-test.html 
 
Cohen, E.G. (1994). Restructuring the classroom: Conditions for 
productive small groups. Review of Educational Research, 64 (1): 1-
35. http://dx.doi.org/10.3102/00346543064001001. 
 
201 
 
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). 
Hillsdale, NJ: Lawrence Erlbaum. 
 
Cohen, J., Cohen, P., West. S.G., & Aiken, L.S. (2003). Applied multiple 
regression/ correlation analysis for the behavioural sciences (3rd 
ed.). Hillsdale, NJ: Lawrence Erlbaum Associates. 
 
Coffin, P. (2011). Reflections on problem-based learning practice at Aalborg 
University. Proceedings of the 3rd International Symposium on PBL 
2011.Coventry.  
 
Communication Education. (2009). Retrieved from 
www.tandf.co.uk/journals/cfp/rcedcfp.pdf 
 
Cragan, J.F. & Shields, D.C. (1998). Understanding communication theory. The 
 communicative forces for human action. Boston: Allyn & Bacon. 
 
Dahlgren, M.A., Castensson, R. & Dahlgren, L. O. (1998). PBL from teachers’ 
perspective: Conceptions of the tutor's role within problem based 
learning. Higher Education, 36(4): 437-447. 
http://dx.doi.org/10.1023/A:1003467910288. 
 
Dimitrov, D.M. & Rumrill P.D. Jr. (2003). Pretest-posttest designs and 
measurement of change. Speaking of Research, Work 20 (2003): 159–
165. IOS Press. 
 
Dochy, F., Segers, M., Bossche, P.V.D., & Struyven, K. (2005).  Students’ 
perceptions of a problem based learning environment. Learning 
Environments Research, 8: 41–66.  http://dx.doi.org/10.1007/s10984-005-
7948-x 
 
Edutopia. (2009). Why is project-based learning important? Retrieved from  
http://www.edutopia.org/project-based-learning-guide-importance  
 
Employable Skills. The Star, 21st August, 2005. Retrieved from 
http://thestar.com.my/education/story.asp?file=/2005/8/21/education/1181
7687. 
 
Fadzidah  Abdullah & Maheran Mohd Yaman (2008). A preliminary study on 
problem based learning and its implementation in architectural education. 
Journal of the World Universities Forum, 1 (1):103-118. 
 
Fauziah Sulaiman, Hanafi  Atan, Rozhan  M. Idrus & Hisham Dzakiria, (2004). 
Problem-based learning: A study of the web-based synchronous 
collaboration Malaysian. Online Journal of Instructional Technology 
(MOJIT), 1(2): 58-66. 
202 
 
Finishing School for Undergrads. The Star, 3rd July, 2008. 
Fogarty, R. (1997). Problem-based learning and other curriculum models for the 
multiple intelligences classroom. Arlington Heights, IL: IRI/Skylight 
Training and Publishing, Inc. 
 
Frymier, A. B. (2005). Students’ classroom communication effectiveness. 
Communication Quarterly, 53(2): 197-212. 
http://dx.doi.org/10.1080/01463370500089896. 
 
Gall, M.D., Gall, J.P. & Borg, W.R. (2003). Educational research: An 
introduction. (7th ed.).Boston: Allyn and Bacon. 
 
Gall, J.P., Gall, M.D. & Borg, W.R. (1999). Applying educational research. A 
practical guide (4th ed.). New York: Longman. 
Garson, G.D. (1999). Scales and standard measures. Retrieved from 
http://faculty.chass.ncsu.edu/garson/PA765/standard.htm 
 
George, D. & Mallery, P. (2009). SPSS for Window step by step (9th ed.). 
Boston: Pearson Education, Inc. 
 
Gijbels,D., Dochy, F., Bossche, P.V., & Segers, M. (2005).Effects of problem-
based learning: A meta-analysis from the angle of assessment. Review of 
Educational Research, 75(1):27-51. 
http://dx.doi.org/10.3102/00346543075001027. 
 
Goodnough, K.C. & Woei, H. (2008). Engaging teacher’s pedagogical content 
 knowledge: Adopting a nine-step of problem-based learning model. The 
 Interdisciplinary Journal of Problem-Based Learning, 2(2):61-90.  
Goodwin, C.J. (2002). Research in psychology. Methods and design (3rd ed.). 
Hoboken, NJ: John Wiley & Sons, Inc. 
Harland, T. (2003). Vygotsky’s zone of proximal development and problem-
based learning: Linking a theoretical concept with practice through action 
research. Teaching in Higher Education, 8(2): 263–272. 
http://dx.doi.org/10.1080/1356251032000052483. 
 
Hii, C. (2007). Soft skills essential for success in today’s workplace. Retrieved 
from http://thestar.com.my/ 
 
Hill, J. (2007). Instructional communication curricula in the California State 
University system. Proceedings of the National Communication 
Association. 
 
Heckhausen, J. & Heckhausen, H. (2008). Motivation and action. Cambridge: 
Cambridge University Press. http://dx.doi.org/10.1017/CBO9780511499821. 
203 
 
 
Heppner, P.P & Baker, C.E. (1997). Application of problem solving inventory.  
Measurement & Evaluation in Counseling & Development (American 
Counseling Association), 29(4): 229-242. 
 
Herzog, T. (1996). Research methods in the social sciences. New York: Harper 
Collins College Publishers. 
 
Hmelo, C. E., & Guzdial, M. (1996).Of black and glass boxes: Scaffolding for 
learning and doing. In Edelson, D. C., & Domeshek, E. A. (Eds.), 
Proceedings of the ICLS 96, AACE, Charlottesville, VA, 128–134. 
 
Hmelo, C., Shikano, T., Bras, B., Mulholland, J., Realff, M., & Vanegas, J. 
(1995). A problem based course in sustainable technology. In Budny, D., 
Herrick, R., Bjedov, G., & Perry, J. B. (Eds.), Frontiers in Education 1995, 
American Society for Engineering Education, Washington, DC. 
Hmelo-Silver, C. E. (1998). Cognitive consequences of problem-based learning 
for the early development of medical expertise. Teaching and Learning in 
Medicine, 10 (2): 92-100. 
http://dx.doi.org/10.1207/S15328015TLM1002_7. 
 
Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students 
 learn? Educational Psychology Review, 16(3): 235-266. 
http://dx.doi.org/10.1023/B:EDPR.0000034022.16470.f3. 
 
Hmelo-Silver, C.E. & Eberbach, C. (2012). Learning theories and problem-based 
learning. In S. Bridges, C. McGrath, & T.L. Whitehill (Eds), Problem-
based Learning in clinical education: The next generation (3-17). New 
York:Springer.  
  
Hoskin, T. (2012). Parametric and non-parametric: Demystifying the terms. 
Retrieved from http://www.mayo.edu/mayo-edu-docs/center-for-
translational-science-activities-documents/berd-5-6.pdf 
 
Hosmer, D.W. & Lemeshow, S. (2000). Applied logistic regression (2nd ed.). 
New York: John Wiley & Sons, Inc. http://dx.doi.org/10.1002/0471722146. 
 
Howitt, D. & Cramer, D. (2005). Introduction to SPSS in psychology (3rd ed.). 
Harlow: Prentice Hall. 
 
Huang, R. (2005). Chinese international students’ perceptions of the problem-
based learning experience. Journal of Hospitality, Leisure, Sport and 
Tourism Education, 4 (2): 36-43. http://dx.doi.org/10.3794/johlste.42.108 
 
Hunt, S., Simonds, C., Simonds, B. (2007). Uniquely qualified, distinctively 
competent: delivering 21st century skills in the basic course. Proceedings 
of the National Communication Association (1- 24). 
204 
 
Jonassen, D.H. (1997). Instructional design models for well-structured and ill-
structured problem-solving learning outcomes. Educational Technology 
Research and Development, 45(1): 65-94. 
http://dx.doi.org/10.1007/BF02299613. 
 
Jonassen, D.H. & Kwon, H. (2001). Communication patterns in computer-
mediated versus face-to-face group problem solving. Educational 
Technology Research and Development, 49(1): 35-51. 
http://dx.doi.org/10.1007/BF02504505. 
 
Jonassen, D.H. (2011). Supporting problem solving in PBL. PBL across the 
disciplines: research into best practice. Aalborg: Aalborg University 
Press. 
 
Jones, L. (2007). The student-centered classrooms. Cambridge: Cambridge 
University Press. 
 
Kathpalia, S. S & Heah, C. (2008). Reflective writing: Insights into what lies 
beneath. RELC Journal, 39(3):300. 
http://dx.doi.org/10.1177/0033688208096843. 
 
 
Kelson, A.C.M. (2000). Assessment of students for proactive lifelong learning. In 
D.H. Evensen & Hmelo-Silver, C. (Eds.), Problem-based learning: A 
research perspectives on learning interactions (315-345). NJ: Lawrence 
Erlbaum Associates.  
 
Kementerian Pengajian Tinggi Malaysia (2006). Modul pembangunan 
kemahiran insaniah (soft skills) untuk institusi pengajian tinggi Malaysia. 
Serdang: Penerbit Universiti Putra Malaysia, Serdang. 
 
Khairiyah  Mohd Yusof,  Zaidatun Tasir, Syed Ahmad Helmi & Jamalludin 
Haron. (2005). Promoting problem-based learning in engineering courses 
at the Universiti Teknologi Malaysia. Global Journal of Engineering 
Education, 9 (2):175-184. 
 
Khairiyah  Mohd. Yusof., Mohd Kamaruddin  Abd. Hamid, Mohd Ariffin  Abu 
Hassan, Mimi Haryani Hassim, Syed Ahmad Helmi Syed Hassan. & 
Zaidatun Tasir.(2005). Outcomes of problem-based Learning (PBL) 
implementation from students’ perspective. Proceedings of the 2005 
Regional Conference on Engineering Education. Johor, Malaysia. 1-6. 
 
Kim, K.J. & Kwon. B.D.(2003). An application of problem based learning to an 
earth  science course in higher education. Journal of Korean Earth 
Science Society, 24(2):108−116.   
 
205 
 
Kivela, J. and Kivela, R.J. (2005). Student Perceptions of an Embedded 
Problem-based Learning Instructional Approach in a Hospitality 
Undergraduate Programme. Hospitality Management. 24: 437-464. 
http://dx.doi.org/10.1016/j.ijhm.2004.09.007. 
 
Klegeris, A. & Hurren, H. (2011). Problem-based learning in a large classroom 
setting: methodology, student perception, and problem solving skills. 
Proceedings of EDULEARN 11 Conference. Barcelona, Spain. 
Kocakoglu, M., Turkmen, L. & Solak, K. (2010). Motivational styles in problem-
based learning. Procedia Social and Behavioral Sciences, 2: 615-619. 
http://dx.doi.org/10.1016/j.sbspro.2010.03.072. 
Koray, O., Presley, A., Koskal. M.S. & Ozdemir, M. (2008). Enhancing problem 
solving skills of pre-service elementary school teachers through problem 
based learning. Asia-Pacific Forum on Science and Teaching, 9(2):1-18. 
Koschmann, T. D., Myers, A. C., Feltovich, P. J., & Barrows, H. S. (1994). Using 
technology to assist in realizing effective learning and instruction: A 
principled approach to the use of computers in collaborative learning. 
Journal of Learning Science, 3: 225–262. 
http://dx.doi.org/10.1207/s15327809jls0303_2. 
 
Koski, M., Kuisma, M. & Silventoinen, P.(2007). Teaching analog electronics by 
PBL. Proceedings of POWERENG 2007, Setubal, Portugal. 
 
Krishnan, S., Vale, C., & Gabb, R. (2011). Learning cultures of PBL. Retrieved 
from www.engineersmedia.com.au/journals/.../AJEE_17_2_Krishnan.pdf 
 
Kurasaki, K.S. (2000). Intercoder reliability for validating conclusions drawn from 
open-ended interview data. Field Methods, 12(3): 179-194. 
http://dx.doi.org/10.1177/1525822X0001200301. 
 
Labour Force Survey Quarterly Report Malaysia, (2008). First quarter 2008,  
Series No.14 No.2/2008. 
Lam, S.F., Cheng, W.Y. & Ma, Y.K. (2008). Teacher and student intrinsic 
motivation in project-based learning. Instructional Science, 37: 565–578. 
http://dx.doi.org/10.1007/s11251-008-9070-9. 
Lee, M. & Kim, D.S. (2005). The effects of the collaborative representation 
supporting tool on problem-solving processes and outcomes in web-
based collaborative problem-based learning (PBL) environments. Journal 
of Interactive Learning Research, 16(3): 273-293. 
Littlejohn, S.W. & Foss, K.A. (2008). Theories of human communication (9th ed.). 
Belmont, CA: Thomson Wadsworth. 
206 
 
Loyens, S.M.M, Rikers, R.M.J.P., & Schmidt, H.G. (2006). Students’ 
conceptions of constructivist learning: A comparison between a traditional 
and a PBL curriculum. Advances in Health Science Education, 11: 365-
379. http://dx.doi.org/10.1007/s10459-006-9015-5. 
Loyens, S.M.M, Magda, J., & Rikers, R.M.J.P. (2008). Self-directed learning in 
problem- based learning and its relationships with self-regulated learning. 
Education Psychology Review, 20: 411-427. 
http://dx.doi.org/10.1007/s10648-008-9082-7. 
Loyens, S.M.M, Rikers, R.M.J.P., & Schmidt, H.G. (2009). Students’ 
conceptions of constructivist learning in different programme years and 
different learning environments. British Journal of Educational 
Psychology, 79: 501-514. http://dx.doi.org/10.1348/000709908X378117. 
M. Anthony, E. &  Zulida Abdul Kadir. (2012). A road not taken: A breakthrough 
in english for specific purposes via problem-based learning. Journal of 
Technical Education and Training (JTET), 4(1):51-71. 
Major, C.H. & Palmer, B. (2001). Assessing the effectiveness of PBL in higher 
education: Lessons from the literature. Academic Exchange Quarterly, 5 
(1):4-9. 
Malaysian Employers Federation (2011). Facing the realities of the world of 
work. Retrieved from 
http://www.epu.gov.my/html/themes/epu/images/common/pdf/seminars/F
ACING%20THE%20REALITIES%20THE%20WORLD%20AT%20WORK
.pdf  
 
Malaysian Examinations Council, (2012). Retrieved from 
http://www.mpm.edu.my/en/home;jsessionid=D817F3E7C8427D7868676
4A294DBDC0A.jvm1 
 
Mardiana  Abu Bakar. (2007). Reflection journal as a tool of constructing 
engaged learners. Proceedings of Redesigning Pedagogy. Culture, 
Knowledge and Understanding. Singapore. Nanyang Technological 
Institute. 
 
Marion, R. (2004). The whole art of deduction. Research skills for new scientists. 
Retrieved from 
http://www.sahs.utmb.edu/pellinore/intro_to_research/wad/wad_home.ht
m#contents 
 
Martin, D.W. (1996). Doing psychology experiments (4th ed.). Pacific Grove, CA: 
Brooks/ Cole Publishing Company. 
  
207 
 
Maudsley, G. (1999). Do we all mean the same thing by “problem-based 
learning”? A review of the concepts and a formulation of the ground rules. 
Academic Medicine, 74(2): 178-185. http://dx.doi.org/10.1097/00001888-
199902000-00016. 
 
McCroskey, J.C., Valencic, K.M. & Richmond, V.P. (2004). Toward a general 
model of instructional communication.Communication Quarterly, 
52(3):197-210. http://dx.doi.org/10.1080/01463370409370192. 
 
Mcleod, S. (2007). Simply psychology. Retrieved from 
http://www.simplypsychology.org/vygotsky.html 
 
Mehta, A., Clayton, H., & Sankar, C.H. (2007). Impact of multimedia case 
studies on improving intrinsic learning motivation of students. J. 
Educational Technology Systems, 36(1): 79-103. 
http://dx.doi.org/10.2190/ET.36.1.f. 
 
Meyers, L.S., Gamst, G., & Guarino, A.J. (2006). Applied multivariate research 
design and interpretation. London: Sage Publications. 
http://dx.doi.org/10.1207/s15327906mbr4104_3. 
 
Ministry of Higher Education Malaysia (2005). “Soft skills development module 
for institutions of higher learning Malaysia”. Serdang: Universiti Putra 
Malaysia Press. 1-5. 
Ministry of Human Resource Malaysia. (2012). Think critically, graduates urged. 
Retrieved from www.mohr.gov.my. 
 
Mobarak Ali, Bashiran Begum & Nor Asiah Mohamad. (2009) Problem-based 
learning at Ahmad Ibrahim Kuliyyah of Laws and the inculcation of Islamic 
values. IIUM Law Journal, 17 (1): 145-165. 
Mohammad Yaacob, Zuria Mahmud & Thantawi, J. A. (2002). Persepsi pelajar 
ke atas amalan kod etika profesional pensyarah dan kesannya ke atas 
motivasi belajar pelajar. Proceedings of Seminar Kebangsaan Profession 
Perguruan. Profession Pergururan: Cabaran Pendidikan Masakini at 
Residence Hotel, Bangi. 401-415.  
 
Mohd Nasir Ismail, Nor Azilah Ngah & Irfan Naufal Umar. (2010). The effects of 
mind mapping with ooperative learning on programming performance, 
problem solving skills and metacognitive knowledge among computer 
science students. J. Educational Computing Research, 42 (1): 35-61. 
http://dx.doi.org/10.2190/EC.42.1.b. 
 
Mok, S. S. (2002). Ilmu pendidikan untuk KPLI (Kursus Perguruan Lepasan 
Ijazah). Edisi ke-2. Subang Jaya: Kumpulan Budiman Sdn. Bhd. 
 
208 
 
Morreale, S. P., Spitzberg, B.H., & Barge, J.K. (2001). Human communication: 
motivation, knowledge, and skills. Belmont, CA: Wadsworth. 
 
Nan Ommar (2011). Perception of first and second year medical students on 
problem-based learning in Universiti Malaysia Sarawak. World Applied 
Sciences Journal, 14(11): 1628-1634. 
Nimehchisalem, V. & Mukundan, J. (2011). Development of the content 
subscale of the analytic scale of argumentative writing (ASAW). Pertanika 
Journal of Social Sciences and Humanities (JSSH), 01/2011. 
Neo, M. & Neo, T. (2005). A multimedia-enhanced problem-based learning 
experience in the Malaysian classroom. Learning, Media and Technology,   
30 (1): 41-53. http://dx.doi.org/10.1080/13581650500075553. 
 
Netemeyer, R.G., Bearden, W.O., & Sharma, S. (2003). Scale development in 
the social sciences: issues and applications (1st ed.). Palo Alto CA: Sage 
Publications, Inc. 
 
Neter, J., Kutner, M.H., Nachtsheim, C.J. & Wasserman, W. (1996). Applied 
linear regression models (3rd ed.). Chicago: Irwin. 
 
Norhanim Zakaria, Muhammad Ehsan Che Munaaim, S. Iqbal Khan. (2006). 
Malaysian quantity surveying education framework. Proceedings of Built 
Environment Annual Conference (BEECON 2006), 12-13 September 
2006, London UK.  
 
Norman, G. & Schmidt, H. G. (2000). Effectiveness of problem-based learning 
curricula: theory, practice and paper darts. Medical Education, 34: 721- 
728. http://dx.doi.org/10.1046/j.1365-2923.2000.00749.x. 
Norman, G. & Schmidt, H. G. (1992). The psychological basis of problem-based 
learning: A review of the evidence. Academic Medicine, 67 (9): 557-565. 
http://dx.doi.org/10.1097/00001888-199209000-00002. 
Nur Izzati Abdullah, Rohani  Ahmad Tarmizi & Rosini  Abu (2010). The effect of 
problem based learning on mathematics performance and affective 
attributes in learning statistics at form four secondary level. Procedia 
Social and Behavioural Sciences, 8: 370-376. 
http://dx.doi.org/10.1016/j.sbspro.2010.12.052. 
Nussbaum, J. F. & Friedrich, G. (2005). Instructional/developmental 
communication: Current theory, research and future trends. Journal of 
Communication, 55: 578-593. http://dx.doi.org/10.1111/j.1460-
2466.2005.tb02686.x. 
 
209 
 
O’Grady, G. & Alwis, W.A.M. (2002). One-Day, One-Problem: PBL at Republic 
 Polytechnics. Paper presented at 4th Asia Pacific Conference on PBL. 
Thailand.  
 
O'Grady, G. (2008). Reflection journals and PBL.  Keynote Address presented 
at Social Emotional Learning (SEL) Conference. Nov 17-18, 2008. 
 
O’Neil, Jr. H.F., & Schacter, J. (1997). Test specifications for problem – solving 
assessment. Center for the Study of Evaluation, University of Los 
Angeles, California. 
 
Ong, R. (2004). The role of reflection in student learning: A study of its 
effectiveness in complementing PBL environments. Paper presented at 
the PBL 2004 Conference, Cancun, Mexico. 2004. 
 
Pease,M.A., & Kuhn, D. (2011). Experimental analysis of the effective 
components of problem-based learning. Science Education, 95(1):57-86. 
http://dx.doi.org/10.1002/sce.20412. 
 
Pickens, J. (2005). Attitudes and perceptions. Chapter 3, Organizational 
Behaviour in Health Care. Retrieved from 
http://healthadmin.jbpub.com/Borkowski/chapter3.pdf 
 
Pintrich, P.R., Smith, D. A. F., Garcia, T., & Mckeachie, W. J. (1991). A manual 
for the use of the motivated strategies for learning questionnaire (MLSQ). 
Ann Arbor: The University of Michigan, National Center for Research to 
Improve Postsecondary Teaching and Learning. 
 
Poole, M.S., Hollingshead, A.B. McGrath, J.E. Moreland, R.L. Rohrbaugh, J. 
(2004). Interdisciplinary perspectives on small groups. Small Group 
Research, 35:3-16. http://dx.doi.org/10.1177/1046496403259753. 
 
Rahmah, I., Ishak, Y., & Lai, W.S. (2011). Employers’ perception on graduates 
in Malaysian services sector. International Business Management, 5 (3): 
184-193. http://dx.doi.org/10.3923/ibm.2011.184.193. 
 
Rancangan Malaysia Kesembilan (2006). Retrieved from 
www.utusan.com.my/utusan/SpecialCoverage/RMK9/html/bahasa.htm 
 
Recker, M. (2010). Learning and communication theories in instructional 
technology. Retrieved from 
http://itls.usu.edu/~mimi/courses/6260/construct.html 
 
Reinard, J.C. (2001). Introduction to communication research. Singapore: 
McGraw- Hill International Editions. 
 
210 
 
Ritter, F. E., & Schooler, L. J. (2002). The learning curve. In International 
Encyclopedia of the Social and Behavioral Sciences. 8602-8605. 
Amsterdam: Pergamon. Retrieved from http://www.iesbs.com/ 
 
Rohaizat Baharom, & Ebi Sharin Suleiman (2009). The employers’ perceptions 
of what makes graduates marketable. Retrieved from 
http://teknologimalaysia.academia.edu/RohaizatBaharun/Papers/1075304
/THE_EMPLOYERSPERCEPTIONS_OF_WHAT_MAKES_GRADUATES
_MARKETABLE 
  
Rohani  Ahmad Tarmizi & Sahar Bayat (2010). Effects of problem-based 
learning approach in learning of statistics among university students. 
Procedia Social and Behavioural Sciences, 8 (2010): 384-392. 
http://dx.doi.org/10.1016/j.sbspro.2010.12.054. 
 
Rohani Ahmad Tarmizi & Sahar Bayat (2012). Collaborative problem-based 
learning in mathematics: A cognitive load perspective. Procedia Social 
and Behavioural Sciences, 32 (2012): 344-350. 
http://dx.doi.org/10.1016/j.sbspro.2012.01.051. 
 
Romaizom, M. Z. (2002). Satu Kajian Tentang Hubungan Antara Kemahiran 
Berkomunikasi Guru Dengan Sikap, Minda, dan Tahap Motivasi Pelajar 
Tingkatan Empat di Sekolah Bandar dan Sekolah Luar Bandar dalam 
Pembelajaran Biologi. UKM: Latihan Ilmiah, Universiti Kebangsaan 
Malaysia. 
 
Rosnani, K. 2003. Hubungan Tingkahlaku Kesediaan Guru dengan Motivasi 
Belajar di Kalangan Pelajar Tingkatan Lima. UKM: Latihan Ilmiah, 
Universiti Kebangsaan Malaysia. 
Ryan, R.M. & Deci, E.L. (2000). Intrinsic and extrinsic motivations: Classic 
definitions and new directions. Contemporary Educational Psychology, 
25: 54-67. http://dx.doi.org/10.1016/B978-012619070-0/50024-6. 
Sahili, F., Chiu. Y.H., & Ying, Y. (2001). Student motivation: The culture and 
context of learning. New York: Kluwer Academic. 
http://dx.doi.org/10.1007/978-1-4615-1273-8. 
Savery, J. R., & Duffy, T. M. (1995). Problem-based learning: An instructional  
model and its constructivist framework. Educational Technology, 35(5): 
31-38. 
 
Savin-Baden, M. & Major, C.H. (2004). Foundations of problem-based learning. 
Maidenhead: The Society for Research into Higher Education and Open 
University Press. 
 
211 
 
Savin-Baden, M. (2000). Problem-based learning in higher education: Untold 
stories. Buckingham: The Society for Research into Higher Education and 
Open University Press. 
 
Savin-Baden, M. (2003). Faciliting problem-based learning. Illuminating 
perspectives. Buckingham: The Society for Research into Higher 
Education and Open University Press. 
 
Savin-Baden, M. (2008). A practical guide to problem-based learning online. 
London: Routledge Taylor & Francis Group.  
 
Schunk, D.H., Pintrich, P.R. & Meece, J. (2008). Motivation in education: 
Theory, research, and application (3rd ed.). Upper Saddle River, MJ: Allyn 
and Bacon. 
 
Schmidt, H.G., Rotgans, J.I.,& Yew, E.H.J. (2011). The process of problem-
based learning: What works and why. Medical Education, 45(8): 792-806. 
http://dx.doi.org/10.1111/j.1365-2923.2011.04035.x. 
 
Seale, C (2007). Validity, reliability and the quality of research in Clive Seale 
Researching Society and Culture (2nd ed.) .Thousand Oaks: Sage 
Publication. 
 
Sekuler, R. & Blake, R. (2002). Perception (4th ed.). Boston: McGraw Hill. 
 
Selcuk, G. S. & Caliskan, S. (2010). A small-scale study comparing the impacts 
of problem- based learning and traditional methods on student 
satisfaction in the introductory physics course. Procedia Social and 
Behavioral Sciences, 2 (2010): 809-813. 
http://dx.doi.org/10.1016/j.sbspro.2010.03.108. 
 
Sellnow, D.D & Ahlfeldt, S.L. (2005). Fostering critical thinking and teamwork 
skills via a problem-based learning (PBL) approach to public speaking 
fundamentals. Communication Teacher, 19(1): 33–38. 
http://dx.doi.org/10.1080/1740462042000339258. 
 
Senocak, E. (2009). Development of an instrument for assessing undergraduate 
science students’ perceptions: The problem-based learning environment 
inventory. J. Science Education Technology, 18: 560-569. 
http://dx.doi.org/10.1007/s10956-009-9173-3. 
 
Serin, O., Serin, N.B. & Saygili, G. (2009). The effect of educational 
technologies and material supported science and technology teaching on 
the problem solving skills of 5th grade primary school student, Procedia 
Social and Behavioral Sciences,  1 (2009): 665-670. 
http://dx.doi.org/10.1016/j.sbspro.2009.01.116. 
212 
 
Shuttleworth, Martyn (2009). Internal validity. Retrieved from 
http://www.experiment-resources.com/internal-validity.html 
 
Siegel, S. (1956). Nonparametric statistics for the behavioural sciences. New 
York: McGraw-Hill Book Company, Inc. 
 
Siegel, S. (1957). Nonparametric statistics. The American Statistician, 11(3):13-
19. http://dx.doi.org/10.1080/00031305.1957.10501091. 
 
Siegel, S., & Castellan, N. J. (1988). Nonparametric statistics for the behavioral 
sciences (2nd ed.). New York: McGraw-Hill. 
 
Silverman, D. 2000. Doing qualitative research: A practical handbook. London: 
Sage Publications Ltd. 
 
Sim,  H. C. M.,Wee, K. N., L., & Da Silva, G.(2000).Student evaluation of the 
subject under problem-based learning mode: The case of practice of 
entrepreneurship. Paper presented at the Second Asia-Pacific 
Conference on Problem-Based Learning, Singapore.  
 
Simonds, C. J. (2001). Reflecting on the relationship between instructional 
communication theory and teaching practices. Communication Studies, 
52(4):260-265. http://dx.doi.org/10.1080/10510970109388561. 
 
Smith, M. & Cook, K. (2012). Attendance and achievement in problem-based 
learning: The value of scaffolding. Interdisciplinary Journal of Problem-
based Learning, 6(1). Retrieved from http://dx.doi.org/10.7771/1541-
5015.1315 
  
Smithee, M., Greenblatt, S.L., & Eland, A. (2004). U.S culture series: U.S 
classroom culture. Retrieved from 
http://www.nafsa.org/uploadedFiles/NAFSA_Home/Resource_Library_As
sets/Publications_Library/u.s.pdf?n=1388 
 
Subramaniam, R.M. (2006). Problem-based learning: Concepts, theories, 
effectiveness, and application to radiology teaching. Journal of Medical 
Imaging and Radiation Oncology, 50 (4):339-341. 
 
Sungur, S., & Tekkaya, C. (2006). Effects of problem-based learning and 
traditional instruction on self-regulated learning. The Journal of 
Educational Research, 99: 307-317. 
http://dx.doi.org/10.3200/JOER.99.5.307-320. 
Song, H-D & Grabowski, B.L. (2006). Stimulating intrinsic motivation for problem 
solving using goal-oriented contexts and peer group composition. 
Association for Educational Communications and Technology, 54 (5): 
445–466.  
213 
 
Sprague, J. (1993). Retrieving the research agenda for communication 
education: Asking the pedagogical questions that are "embarrassments 
to theory." Communication Education, 42: 106-120. 
http://dx.doi.org/10.1080/03634529309378919. 
Sprinthall, R.C., Sprinthall, N.A., & Oja, S.N. (1998). Educational psychology. A 
developmental approach (7th ed.). Boston:McGraw-Hill. 
Stemler, S.E. & Tsai, J. (2008). Best practices in interrater reliability: Three 
common approaches. An article in best practices in quantitative methods, 
edited by Osborne, J.W. California: Sage Publications, Inc.  
Subadrah, N. & Mohammed T.Alkiyumi (2011). Investigation the relationship 
between intrinsic motivation and creative production on solving real 
problems. SOSIOHUMANIKA, 4(2):185-196. 
Tan, O.S. (2003). Problem –based learning innovation: Using problems to power 
learning in the 21st Century. Singapore: Thomson Learning. 
 
Tan, O.S. (2004). Enhancing thinking through problem-based learning 
alproaches. International Perspectives. Singapore: Thomson Learning. 
 
Tan, O.S. (2007). Problem-based Learning in e-learning reakthroughs. 
Singapore: Thomson Learning. 
 
Tarmizah Thambychik & Thamby Subahan Mohd Meerah (2010). Students’ 
difficulties in mathematics problem solving: What do they say? Procedia 
Social and Behavioral Sciences, 8: 142–151. 
http://dx.doi.org/10.1016/j.sbspro.2010.12.020. 
Tomkins, C.C. (2006). An introduction to non-parametric statistic for health 
scientists. University of Alberta Health Sciences Journal, 3(1):20-26. 
Tong, L.F. (2003). Identifying essential learning skills in students’ engineering 
education. Retrieved from www.herdsa.org.au/wp-
content/uploads/conference/2003/PDF/HERDSA31.pdf 
Trochim, W.M.K.(2006). Research methods knowledge base. Retrieved from 
http://socialresearchmethods.net/kb/  
Tropper, R. (1998). The interpretation of data. An introduction to statistics for the  
behavioral sciences. Pacific Grove, California: International Thomson 
Publishing Inc. 
 
University of Reading (2001). Confidence and significance: Key concepts of 
inferential statistics. Retrieved from 
http://www.reading.ac.uk/ssc/n/resources/Docs/Inferential_Statistics.pdf 
214 
 
UPM survey (2008): English ability important to employers. The Star, 12th May, 
2008. 
Utusan Malaysia. 30th June, 2010. 32,000 Graduan Masih Menganggur. 
Retrieved from 
http://www.utusan.com.my/utusan/info.asp?y=2010&dt=0630&pub=Utusa 
n_Malaysia&sec=Dalam_Negeri&pg=dn_17.htm 
 
Van Berkel, H.J.M & Schmidt, H. (2000). Motivation to commit oneself as a 
determinant of achievement in problem-based Learning. Higher 
Education, 40: 231-242. http://dx.doi.org/10.1023/A:1004022116365. 
 
Voss, J.F., Greene, T.R., Post, T.A. & Penner, B.C.(1983). Problem solving skill 
in the social sciences. In: G.H. Bower, Editor, The psychology of learning 
and motivation: Advances in research theory, 17, Academic Press, New 
York (1983): 165–213.  
 
Voss, J.F. & Post, T.A. (1988). On the solving of ill-structured problems. In 
M.T.H. Chi, R. Glaser, & M. Farr (Eds.), The nature of expertise. (261-
285) Hillsdale, NJ: Erlbaum. 
 
Voss, J.F. (1988) Learning and transfer in subject-matter learning: A problem 
solving model. International Journal of Educational Research, 11: 607-22. 
http://dx.doi.org/10.1016/0883-0355(87)90005-X. 
 
Voss, J.F. (1991). Informal reasoning and international relations. In J.F.Voss, D. 
N. Perkins & J.W. Segal (Eds.), Informal reasoning and education. 
Hillsdale, NJ: Erlbaum. 
 
Ward, J.D. & Lee, C.L. (2002). A review of problem-based learning. Journal of 
Family and Consumer Sciences Education, 20 (1): 16-26. 
 
Wee, K.N. (2004). Jump start aunthentic problem-based learning. Singapore: 
Pearson. 
 
Wee, K.N.L, Kek, M.Y.C.A, & Sim, H.C.M. (2001). Crafting effective problems for 
problem-based Learning. Paper presented at 3rd Asia-Pacific Conference 
on Problem-Based Learning: Experience, Empowerment and Evidence, 
9-12 Dec 2001, Rockhampton, Queensland, Australia.  
 
Werth, E.P. (2009). Student perception of learning through a problem-based 
learning exercise: An exploratory study. International Journal of Police 
Strategies & Management, 32 (1): 21-37. 
http://dx.doi.org/10.1108/13639510910937094. 
 
Wieth, M. & Burns, B.D. (2000). Motivation in insight versus incremental problem 
solving. Retrieved from citeseerx.ist.psu.edu 
215 
 
Wijnia, L., Loyens, S.M.M. & Derous, E. (2010). Investigating effects of problem-
based versus lecture-based learning environments on student motivation. 
Contemporary Educational Psychology, 36(2):101-113. 
http://dx.doi.org/10.1016/j.cedpsych.2010.11.003. 
 
Wilkerson, L. & Gijselaers, W.H. (1996). Bringing problem-based learning to 
higher education theory and practice. San Francisco: Jossey-Bass 
Publishers. 
 
Wolfinger, N.H. (2002). On writing fieldnotes: Collection strategies and 
background expectancies. Qualitative Research, 2 (1):85-95. 
http://dx.doi.org/10.1177/1468794102002001640. 
 
Wong, T.S.T.,Chen, V.H.,& Wee, K.W. (2008). Thinking out-of-the-box and in 
other boxes: Team creativity from a different perspective and in context. 
Paper presented at Annual Conference of the ICA Montreal, Canada.  
Woo, K.Y. (2006). Malaysian private higher education: A need to study the 
different interpretations of quality. University Examination Board, UCSI, 
JASA. 
Worley, D., Titsworth, S., Worley, D., & Cornett-DeVito, M. (2007). Instructional 
communication competence: Lessons learned from award-winning 
teachers. Communication Studies, 58: 207-222. 
http://dx.doi.org/10.1080/10510970701341170. 
Wu Jian (2004). Improvement of physics teaching with problem based learning. 
The China Papers, July 2004. 
Wun, Y.T., Chan, C.S.Y., & Dickinson, J.A. (1999). Does short term problem 
based learning change students’ learning style and preferences? 
Retrieved from  http://teaching.polyu.edu.hk/datafiles/R94.pdf 
Yadav, A., Subedi, D., Lundeberg, M.A., & Bunting, C.F. (2011). Problem-based 
learning: Influence in students’ learning in an electrical engineering 
course. Journal of Engineering Education, 100 (2): 253-280. 
http://dx.doi.org/10.1002/j.2168-9830.2011.tb00013.x. 
Yaffee, R. A. (1999). Common correlation and reliability analysis with SPSS for 
Windows. Retrieved from 
http://www.nyu.edu/its/statistics/Docs/correlate.html 
Yu, C.H. & Ohlund, B. (2010). Threats to validity of research design. Retrieved 
from http://www.creative-wisdom.com/teaching/WBI/threat.shtml 
Yu, W.F., She, H.C. & Lee, Y.M. (2010). The effects of web-based/non-web-
based problem solving instruction and high/low achievement on 
216 
 
students’ problem solving ability and biology achievement. Innovations 
in Education and Teaching International, 47 (2):187-199. 
http://dx.doi.org/10.1080/14703291003718927. 
Yusri, G., Rahimi, N. M., Shah, P. M. and Wan Haslina, W. (2012). Motivation in 
learning oral arabic among students with different prior experiences and 
gender. Pertanika Journal Social Science & Humanities, 20 (3): 669 – 
682.  
Zuria Mahmud & Mohammad Yaacob (2007) The relationship of teacher’s 
immediacy to student motivation and student learning: A literature 
analysis. Jurnal Pendidikan Malaysia, 32:91-101. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
